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Description 



JQG01] The present invention concerns a wireless digital transmission system for loudspeakers. 

J0002]W!ieiess loudspeaker systems are known ir; which an analog audio signal Is converted into a frequency modulation 
signa;, this frequency modulation signs: being transmitted over the alternating current supply lines of a domestic network-. 
The sgnal received by the domestic, network is then reconverted into an audio signal after extraction of trie modulated 
frequency signsi, 

[0003] Such 3n arrangement is divulged by U S patent 4 829 570 This patent envisages, sn addition. the use of a 
compression device to permit compression ot the analog signals delivered by a compact disc reader, the wide dynamic 
range of which requires a very wide bandwidth lo permit transmission in frequency modulation. The wide band and 
significant deviations pose numerous problems wnich are resolved In this document by the use o? a compressor circuit to 
reduce the total dynamic range of the audio signs!. This document allows us to be aware of a first difficulty, which is the 
■imitation oi stereophonic systems in particular using frequency modulation and functioning with analog systems such as 
variable frequency oscillators. 

JOG04] When we wish to move from simple stereophonic quality to stereophonic quality of the digital CD type, the quantity 
ot information to be transmitted is such that we are very quickly limited in frequency modulation by Bandwidth. 
|0005j finally, this type ot system shown by U.S. patent A 328 670 is acceptable for uses for pirate purposes on the 
domestic network of a persona! residence but is difficult to install in an apartment building and even more so in a 
community oi commerce! ce\ wiopmeni. in fact, music diffused on the supply network will be captured at the same time 
by alt the loudspeakers installed and connected to the network. This poses a problem of regulation ol copyright ana it *s 
thus desirable to provide a device which permits avoidance of a generated diffusion. 

iOOOSj Finally, such a device requires, to have two stereophonic channels, provision of a f^st carrier rrequencv for the 
fust channel and a second earner frequency tor the second channel. These frequencies must be selected according to 
very precise conditions, which also limits the bandwidth possibilities. 

10007] A first goal of the invention is to propose a wifeless system with digital transmission for loudspeakers which 
permits diffusion- of stereophonic signals of digital compact disc qualify and/or remote control. 

10008] This first goal is attained by the fact that the wireless system with digital transmission tor loudspeakers comprises: 





means for transforming the decompressed dig- 
■tai signs 5 imo an analogue signal Intended to 
sucp'V a ieudspsak*?:' after suitable cimpiiiica- 



JOG09] A second goo 1 is to peimtt the transmission of several musical signals intended for d^ereni loudspeakers 
jOO'iOl This goai is amrimeci by the fact th.st i,ie means of senali.-:ation comprise means of Inserting a destination arjdrass 
:iifo the seriated siuna : rat kets and -n that the reception ineans comphse means for comparing the address shown in 
■he 'beeped packet with the address specific to the reception device to which the loudspeaker >» connected. 
iO0t1) ^cf-jrai-iQ to anothe' pamcuianry ine senalfzation device comprises means of multiplexing several frames of 
dig to! files representing a di^eient audio signal to different addresses. 

i0f>12- Ancmer goaf o - the mention =5 to prc-pos-e a system .sssunng that copyright cannot be infringed 

5001 3j This th»d goat ; s attained by me tact mat the transmission circuits comprise an encryption circuit and the 

connected reception device compnses 3 decryption circiai using a secret key stored in the memory of the deserialization 



rS014S According to anotr.er particLjlar:ty. the information from the digital signs; is. seriated according to a protocol 
comprising s first part constituting protocol information, a second par; constituting ins address of the recipient, a third part 
constituting the digital signs! or the. multiplexed digital signals, and 3 fourth pari: constituting eod-o?-protocol information. 
[001 Si According to another partsoufafi-y, me protocol comprises- 3 fifth part constituting controi information tor the 

loudspeakers, 

[0015] According to ano-iier particularity, -he protocol comprises a sixth part consll'ulme a! least one encryption *ey. 
[0017] According to another particularity, the system comprises means for including control c:ommanos perm-tiing 
individual adjustment of each loudspeaker, in the sens! signal circulating by packet. 

According io another particularity, the system induces means for converting an analog signal into 3 cagitai sign;;!, 
arranged upstream of She compression means, for -he file representing the audio signal, when ihe audio signal to be 
transmitted is of the analog type. 

[OCISj Giber characteristics and advantages of the present invention will appear more clearly upon reading the 
description below with reference to the attached diagrarns, in which 

Figure 1 represent a schematic view of the electronic circuit perrnitSng implementation ot the invention; 
Fig-jie 2 represents a schematic view of an audiovisual system of the "lukahox" type in which -ne device of tne 
invention can be used. 

[0Q20J The invention will now b-.i describe in connection with Figure i . In which the reference f 1 3) designates the two 
conductors of a domestic network for tne supplying c» eiac-iical energy to a building or premises designed io receive the 
pud-lie or a community such as for example 3 bar. a large store, a sports facility, etc Connected to this electrical supply 
network is a transmission device ( 10 : comprising the ohrnary winding of a first transformer (108; which delivers by its 
secondary Ending through a diode rectifier circuit a supply signal to a supplv circuit ("00; which extracts, from the 
alternating current signal of the rectified sector, the signals necessary for the supply of the various circuits of the device 
in parallel, to the primary of ;his first transformer {108) is connected a second frsnsformer (109), the secondary winding of 
which is supplied through a transistor by a phase-quadrature modulator circuit (101 }, This circuit i101) is supplied with 
voltage by the circuit i 1 00) and receives from a microcontroller i 1 02 } flows of packets (P 1.P2) of data representing digital 
information serialized according io a protocol (Pi represented beiow. This orofocol (F) comprises a first par- (iPi 
constituting protocol information, a second pari (AD) constituting the address of the recipient or addresses of each 
recipient, a -possible third part ( IC; constituting control information for the loudspeakers, a possible fourth part (CE) 
constituting an encryption key or several keys, each for one address, a fifth part (SNA) constituting tne digital s-onsl or tne 
multiplexed digital signals, each signs! being associated with one c-l the addresses of the recipient and Snaliy a s:\lh part 
iiFP; constituting end-of-protocol information. 

s0021j '"he signals are phase-quadiatuie modulated by the circuit i'10'i ! on a carrier, situated between ZOO and 300 kHz. 
and are superposed on -he alternating signal ot the sector oy the intermediary ot the transformer ( -OS). The digital audio 
signals coining from the audio source, after compression, represent a digits; 'low c-i 128 kilobits per second and are 
treated by tne microcontroller (102) tc- be sent In successive packets according 10 the protocol ;£F > specified aoo^e. 
[0022] The program oi the microcontroller (102; can be arranged to carry out the multiplexing of several audio sources, 
permitting for example the sending of a piece of classical music to a firs- loudspeaker while at -he seme time a piece of 
jazz music is serf to a second loudspeaker, each havmg a specific address and its own decryption key 

RIOSm 1 ns i v - V) a O' .'ic s«v- > I i^i'0,K<J ^e it Bvt' a "CuK" neo r-^'rn - 

to tne ioudspeaker The transmission device (10.! and the reception device or devices (it; are connected to each other 
onty through the electrics! conductors, of the domestic electrical supply network. 

iC24j 1 1 3 i s f v 5 >) tc ) r „n lei" ^ isr ir a^n -» m 

directed a; a sensor C1020 ihe ope-atiiig program of the microcontroller ( ;02i permits; the inclusion of the commands 
thus generated tv thu unit i t2) : n the package so as constitute the control information of the loudspsaKer T-ms control 
inform aiion permits individual adjustment of each loudspeaker by adjusting the rignt channel tne left channel, the bass, 
the high notes, ihe volume, etc, 

[0G25] When one wishes to protect the audio information earned on the domestic network, so as to permit collection of 
ro>aities and prevent iho same piece of music from being listened to by people who have not paid for it. one can add to 
the device an encryption circuit (103} placed hetween the compression circuit (104) and the miGroconlroiier 0.02}. In the 
case whe^a tne source cf the musical signals is not of the digital type, an analog 10 digital converter ( 1 06) l& added to tne 
device, receiving at its input the output signals of an analog amplifier (107). which receives the analog audio signals- 
J0C26] The receding device {11} is constituted as previously oy 8 first irsnsfc finer i 1 1S) permitting by means ot a reciter 
circuit the suppsying of a supply circuit (110) designed ic generate the supply signals necessary to ihe operation of the 
various circuits of the receiving device {11). A second transformer (119 s connected io the primary of the first, by means of 
a decoupling capacitor, supplies a phase-quadrature demodulator (111). which provides at its serial output the protocol 
signals and the protocol packets io a microcontrofter (1 12} which transforms these serial signals into parallel signals 
cir* ctoc » a cc> -vp: ^ o-x-it ; 1 i tm- -is. 'p.it ^vf- r ,s ..onr e He c to a decomp' ' s- w en cu ; s 5 * -i» v l >e output of the 
decompression circuit {114} is itself connected to an analog digital conversion circuit (1 15}, the output of which is 
designed to supply a loudspeaker (HP). The circuits for compression and decompression by an amplifier i 1 16) apply an 
algorithm of the fvlPEG level 3 type, and the encryption (1035 and decryption (113; circuits apply an algorithm of the 
•vitviPP {Mute Media Protection Protocol} type. 

{0827! The microcontroller memory (112) of the unit (1 1} is loaded with the identification address which allows 
comparison of its address to the address received In the packet to Identify whether the digital audio information is 
intended for it or tor another loudspeaker. Likewise, the microcontroller memory is loaosd at the time of initialization or 
during manufacture with 3 decryption key. Loading at initialization with the decryption key can he done by means of the 
fourth zone of the protocol, 



o(,2? ^ >e - jf-^ j _ uf<=" r i XO^ r DAC> for compression of encryption and amplification of -he 
r 3ti e it-, or s < -tOK^t^ v. o s.^irii«- b> !u» *! „ 4' 31 ' v> «ibo vui «"c aiized ov Motorola yrsde: She 
reference 563XX and commonly called DSP 'OigKoi Signal Processor! 

=0029] Lskewse. the circuits for decryption, decompression and digital -ana log conseisicn of the receiving device ( ! i } can 

realizes in a digital signal processor commercialized oy Motorola under tie reference 563XX one: commonly caned 
DSP {Digital Signal Processor). 

i0£>30. can ir-js, by means of such 3 de-vice, permit the installation of multiple ioucispesxem in ditierenl premises 
provided they are supplied by the same phase of the network So which ths transmission device ( ?Q) will be connected 
f fits transmission device ;lOj must on one nana be connected to an audio signs: source, whicn may he foi example the 
digital output of a compact disc reader or the digital output of a jukebox hard disk such as thai described in Figure 2 and 
corresponding to the paten! request PCT FR 95 01333 published under number WO 96' 52 256, and on ths other hand -o 
oo na uo tors the electrics' supply networx of the buiidino o<- premises. The jukebox in Figure 2 is constituted by 3 central 
unit i. si microprocessor which is a system compatible with a high perfcimanoe PC. Upon impiementaiion 'he cnoiee 
was. 'made of a System of the Intel 80486 DX'2 type which, has storage means and the following characteristics: 

compatibility with Vess local bus 
processor cache memory: 258 KB 
high-perfoimance senai and parallel ports 
SvGA microprocessor graphic adapter 
seff-suppiied static RAM 

[D&31| Any other centra: unit having equivalent or superior performance rosy bs used to the invention 

[0032] This central unit controls and manages a sound control circuit {Si s telecommunications control circuit :-}, an 

means are composed principally of 3 high-resolution to-.s-faaafior- non-interlaced SVGA 14-mch <3P 56 cm; <?at-icreen 
v.deo monitor t'fiS), it is Shis monitor whiesi is used ; or 'its reproduction of images ttor example, album covers ot musical 
■selections), graphics or video dtps. 

[0035) Mass storage means (21 5 using high speed and nigh capacity SCSi hard disks are associated with the sia'aye 
means already present ;p the microprocessor device These means serve for the storage of digitized and compressed 
audiovisual infofTftation. 

[0034J A highspeed 28.S Kbps telecommunications modem adapter {41} is •nfegratad to authorize i-aison with an 
audiovisual information distribution network, controlled by a centra! server. 

[0035) f-or the reproduction of the sound infomnafcon of me musical selections, the system comprises loudspeakers C54; 
recti vino the amplifier -tunei stgna! {53 ) conniiCiec! to 3n electronic. circLiit • ?) of the riius-oai synthes^er type designed to 
support a la-ge numoet o« input sources v\tti!e providing an output presenting CD-type quality such as, for e<ampie, the 
"Sound Blazer' SBf*32AWE inicrop;ocessor multi-media audio adapter from Creative Labs inc., on wntch two merrrory 
butters 1 56. f)7s)re added for :he purpose s pecified above. 

[0036? Likewise, the visualization means control circuit ssso comprises two buffers ;66, £7) for the purpose specified 

£00 373 A thermally feguiated ventilated 240-v.vati supply provides energy to ihe system. This supply is pro-ectec against 

[0038; "ihe audiovisual reproduction System manages through its input contra: circuit!".') a 1-t-mcn ; 25.58 crn) 
ir.'eiiif ouch'' to-jch s-xeen i 33 1 from £!o Touch Systems inc , which includes a glass panel using 'advanced surface wave 
technology' aiong with an AT Pus controller When affined to tne video monitor or teltivtsion screen t,6 i ';. this touch 
screen permits diverse selection information usee by the customers, as well as management command and oontroi 
information used by the manager or owner or the system it is also used for maintenance purposes tn eomhinaiio-ii vwtt: 3n 
••utetnai Keyboard ; ''A' : witicfi can be jinked to the system, which has for this purpose a keyboard connection, cc.-niroiied oy 
a Sock i3it tnrough the interface circuit {3; 

ffiOSfS] The inpji circuit (3) also interfaces with the remote control system ( i 1 > constituted for example: 

t\ an infrared remote control from k):nd Path Technoiocjies inc. a transmitter having 1 5 ajmrnand ke-vs for the 
microprocessor system and 3 command keys lot the proieciion device: 
oy an intrared receiver wi-h senat adapter from fVimd Path Technologies inc. 

[0040] A royalty payment device (355 from National Rejectors inc. is aiso linked to She input interface circuit (3). Si is also 
possible to use an* other device which permits receipt of any means of osymen; by coins, btils tokens, magnetic chip 
cards or a corriDination of means of payment. 

To hold the system, a steei frame or rack with customiiatie exterior fittings ; s also provided. 
[0042] In addition to these elements, a tireless microphone ifi) is linked to fhe soistd tajntrolier {6; wh-icn trarisfomts 
the latter into a powerful system tor annotincsmsfits arid infomrtatton directed to the public or possibiy a karaoke machine. 
Likewise, a system ot wireiess icudspeai ers can be usee- by sne system. 

[0043] The remote control sssemciy Cji j allows the manager, for example from behind the bar. to access and control 
various commands such as: 



fC044j Two buffers (66, 57} -.ire associated w.th (he sound controller circuit (5) to permit storage, each alternately a; 
information corresponding to a quarter of a second of sound. Likewise, two buffers {66. 67) are associated win She video 
controller circuit (6). each capable alternately of storing a tenth of s second of images. Finally, one buffer each (48. 36, 
28} is associated wish the communication controller (4), input interface (3) and storage (2) circuits respectively. 
[CMS] The c!:gii*zec! arrf compressed audiovisual sata is stored m the storage mearjs {£1}. 

[0046] This information is transmitted by the Intermediary of the centra! unit {1} on the card O0&) to which are added the 
elements corresponding to the circuit {10}, me encryption circutt (103; being directly connected to the buffer circuits (58, 
57} in ins case where the information is already compressed, ssifher oy a fir;;* connector (1021 i. avoiding the encryption 
circuit (103) tf she information is already encrypted or does not need to be. or by a second connector f iOSl}. using the 
encryption circuit (103}, if -he information must be encrypted. In the case where the information is not compressed, the 
buffers i5§. 57) vsiil be connected to a third connector (1041 ! so as to use the compression cimui;. 
[004? j Thus, by connecting the transformer output {108} to the sector, it is possible by connecting the reception o;rcuft:; 
(lit to different places m the sector to supply different loudspeakers remotely, in addition to the loudspeakers r rom-aily 
provided in the jukecox system {5-1}. This wili permit diffusion ot good-quality sound in different premies while assuring 
trie manager the possibility of regulating volume according to tne premises or ;he placement of trie loudspeakers. 
j[G048j in the case where the invention is used on another device such as a compact disc reader, radio for reception of 
specialized channels, etc., it is possible to ecwip the device with one of the payment means described abce for the 
lukebox application, which as ior the jukebox permits operation of the reception device only 3f!er the fee is paid and for 
the duration prescribed for the fee. This duration is deterrnsneet by a dock associated with the reception device. 

Claims 



means tor compressing the tile representing 
the audio digital signs) of the "Compact disc* 
type, a transmission device comprising means 
for transforming this compressed signal into a 
serial signal circulating in paekeis going to a 
phase-quadrature modulator circus!, and 
means for transmitting the signals leaving the 
phase-quadrature modulator circuit to the ao- 



1 prising mear 



isformation means tor the packets o 



arss for transforming the decompressed dig* 
signals into an analogue signal intended to 



enj accorotngtc Claim 1 or 2. characterised in that 
the serialisation device comprises means for multi- 
plexing several frames of digital liies representing 
a diffsrem audio signal to different addresses. 

Wireless digital transmission system tor loudspeak- 
ers acco rdi ng to Cia im l characterised in in sat - he 
transmission circuits comprise an encryption circuit 
and the connected reception device comprises a 
decryption circuit using a secret key stored in the 
memory of the deserialisation circuit. 

Digital transmission sy&iem ior loudspeakers ac- 
cording to Claim 1 to 4. eh&r»cterisec3 in that the 
information from the digital signal :s serialised ac- 
cording to a protocol comprising a first part (iPi con- 
stituting protocol information, a second part (AD) 
constituting she address of the recipient, a third part 
•SNA) constituting the digital signal or the multi- 
plexed digital signals, and a tourth par; fl^P- con- 
Digital transmission system for loudspeakers ac- 
cording to Claim B, characterised infhat ;he pro- 
tocol comprises a fifth part (IC) constituting control 
information for the loudspeakers 



aring the address shown in the receiv 
th She address specific to rhe reception i 
iiich the loudspeaker is connected. 



glial transmission system for loudspeakers so- 
rdino, to Claim 5. characterised in that the pro- 
x>! comprises a sixth parr ;C£} constituting at 
as; one encryption «.ey 



0:c?!ffli Kar-smtsS'On system '01 'Ojd&peakers kc- 
casding to Oi«im 1 ro 7 characterised in that it 
composes me^s tor inciucilng control ecnrr^r-ds 
pe- rriittmcj lEWivia j&i isq-jsirrwr:- ot aaoh iou&ipsis;' - 
er. m -he ser^l Sig'isi ciroiilrtt-tg Ly packet 

Digit':' isarssmiss.ofi system tot ioiidspeakets dc- 
cortimp ic Cia:m 1 to 7 characterised srs that ;t m- 
eludes moans for converting an anaiocius Signal in- 
to a d:g:tdi b'Qnfsi, dir&rsg&cf up^Ue^m of tne co^" 
pr.jssi'jf! nipisfis 'ot trss rsis? rsorw.-.'fi-irss she audio 
ssgnai. w!>5r; au£2io signa' ;o be iiariS'T^ted ft; o' 
the analogue type. 
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